Epigenetic regulation of adult stem cell function.
Understanding the cellular and molecular mechanisms that specify cell lineages throughout development, and that maintain tissue homeostasis during adulthood, is paramount towards our understanding of why we age or develop pathologies such as cancer. Epigenetic mechanisms ensure that genetically identical cells acquire different fates during embryonic development and are therefore essential for the proper progression of development. How they do so is still a matter of intense investigation, but there is sufficient evidence indicating that they act in a concerted manner with inductive signals and tissue-specific transcription factors to promote and stabilize fate changes along the three germ layers during development. In consequence, it is generally hypothesized that epigenetic mechanisms are also required for the continuous maintenance of cell fate during adulthood. However, in vivo models in which different epigenetic factors have been depleted in different tissues do not show overt changes in cell lineage, thus not strongly supporting this view. Instead, the function of some of these factors appears to be primarily associated with tissue functionality, and a strong causal relationship has been established between their misregulation and a diseased state. In this review, we summarize our current knowledge of the role of epigenetic factors in adult stem cell function and tissue homeostasis.